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Background: Routine pre-operative cross-matching of two units of packed red cells (PRC) is current
practice in most hospitals for patients undergoing elective laparoscopic colorectal surgery (LCS).
Aims: To determine the usage of PRC in patients undergoing elective LCS & its cost implications.
Methods: Retrospective analysis of 116 consecutive laparoscopic colorectal resections under the care of 2
consultant surgeons.
Results: Surgical procedures were anterior resection (31.9%; n ¼ 37), right hemicolectomy (22.4%; n ¼ 26),
sigmoid colectomy (22.4%; n-26), subtotal colectomy (7.8%; n ¼ 9), APR (4.3%; n ¼ 5), pan-
proctocolectomy (3.4%; n ¼ 4), completion proctectomy (1.7%, n ¼ 2), left hemicolectomy (0.9%, n ¼ 1),
total colectomy (0.9%; n ¼ 1) & resection rectopexy (0.9%; n ¼ 1).
The median age was 65 years, 58% female. The median pre-operative haemoglobin was 131 g/L, median
blood loss 100 ml and median post-operative haemoglobin 111.5 g/L. Eleven cases were converted. Three
patients required perioperative blood transfusion, 2 of whom underwent open conversion.
The cost of carrying out a group & save (G&S) in our hospital is £40.60 excluding laboratory staff labour
cost. A 2 unit cross-match costs £294.60. There is potential for substantial cost savings with change of
practice to G&S only.
Conclusion: G&S is sufﬁcient to allow safe & cost-effective operative practice in laparoscopic colorectal
surgery.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Laparoscopic colorectal surgery (LCS) was ﬁrst reported in 19911
and since then it has been slowly accepted as a mainline treatment
in both benign and malignant disease, as well as in the elective and
emergency settings.
Initially concerns regarding oncological adequacy, lack of rand-
omised controlled trials (RCTs) and early reports of port site
metastases,2 as well as the steep learning curve3 plagued its
infancy. However, now 53% of consultant colorectal surgeons in
Great Britain and Ireland perform LCS4 and large RCTs have proven
both the safety and oncological adequacy of LCS.5,6
LCS has been shown to be advantageous when compared to
open surgery in a number of areas; reduced blood loss, reduced
analgesic requirements, quicker return of gut motility, and shorter
duration of hospital stay.7010.
p2.
ciates Ltd. Published by Elsevier LtHowever concerns do still remain regarding the cost implica-
tions of the equipment required when compared to open surgery.
These appear to be balanced by the savings made by the reduced
hospital stay,8 and in some studies LCS has been shown to be
signiﬁcantly cheaper overall than open surgery.9
Despite the numbers of colorectal surgeons utilising a laparo-
scopic approach to colorectal operations, no guidelines exist as to
the potential need for blood transfusion in LCS patients. In fact even
SIGN guideline 54, “Perioperative blood transfusion for elective
surgery”, has recently been withdrawn and there are no plans for
renewal.10
The standard practice in our unit, which probably reﬂects the
practice in most NHS hospitals in the UK, was that each patient
undergoing LCS had 2 units of fully cross-matched blood available
in case it was required.We carried out a review of our practice with
regards to the requirement of blood transfusion and its cost
implication in elective LCS patients.
2. Methods
A retrospective analysis of all consecutive elective laparoscopic colorectal
resections between June 2006 and June 2009 in a single laparoscopic colorectald. All rights reserved.
Table 1
Patients demographics.
Median Range
Age (years) 65 18e88
ASA grade 2 1e3
Duration of operation (minutes) 170 60e555
Pre-operative haemoglobin (g/L) 131 91e161
Post-operative haemoglobin (g/L) 111.5 70e155
Operative blood loss (ml) 100 0e2000
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ratory results and patient records. The results were analysed with regard to the
requirement for blood transfusion in the perioperative period, taken to be from the
start of the operative procedure to the day of discharge post procedure.
Transfusion costing ﬁgures were obtained from Aberdeen Royal Inﬁrmary Blood
Transfusion Service.
3. Results
One hundred and sixteen consecutive elective laparoscopic
colorectal resectionswerecarriedoutduring the studyperiod. These
were for benign and malignant disease, in patients with a median
age of 65 years (range¼ 18e88 years). The male to female ratio was
1:1.4. The median American Society of Anaesthesiologists (ASA)
grade was 2 (ASA grade range ¼ 1e3) and the median duration
of operating time was 170 min (range ¼ 60e555 min). The median
pre-operative haemoglobin was 131 g/L (range ¼ 91e161 g/L), and
the median post-operative haemoglobin was 111.5 g/L
(range ¼ 70e155 g/L). The median operative blood loss was 100 ml
(range ¼ 0e2000 ml) (Table 1).
Anterior resection was the most common procedure, and was
performed in 37 patients (32%). Right hemicolectomy and sigmoid
colectomy were jointly the second most common, each being
performed in 26 patients (22%). The remainder of the operative
procedures were subtotal colectomy, 9 patients (8%), abdomi-
noperineal excision of rectum (APER), 5 patients (4%), pan-
proctocolectomy, 5 patients (4%), completion proctectomy, 4
patients (4%), left hemicolectomy, 2 patients (2%), total colectomy,1
patient (1%), and resection rectopexy, 1 patient (1%) (Fig. 1).
Of the 116 procedures carried out 11 (9%) were converted to an
open operation. The most commonly converted case was sigmoid
colectomy, 5/11 (45%), 2 anterior resections were converted, 2 left
hemicolectomies, 1 panproctocloectomy and 1 right hemi-
colectomy. The reason for conversion was adhesions in 7 (64%)
cases, bleeding in 2 (18%) and iatrogenic perforation in 2 (18%) post
radiotherapy cases (Fig. 2).Fig. 1. eBreakdown of opIn our series 3 patients (3%) required blood transfusion in the
perioperative period. Two of these patients had undergone
conversion from laparoscopic to open procedure, 1 for bleeding,
and the other due to adhesions. The other patient who required
transfusion had a laparoscopic anterior resection performed and
lost 1175 ml of blood during that procedure. Two units of intra-
operative blood transfusion were required for both of the conver-
sion patients and 1 unit were given for the laparoscopic anterior
resection during the ﬁrst post-operative day.
In this study, 227 units of blood were cross-matched but not
used. The cost of a Group & Save (G&S) sample in our laboratory is
£40.60. To convert this into a fully cross-matched sample is an extra
£30. The cost of one unit of packed red cells (PRC) is £112, giving
a total cost of a 2 unit cross-match as £294.60.
We accept that there is potential to reissue unused PRCs and
therefore the cost implications may not be £294.60 per patient,
however there is the potential to save up to £254.60 per case by
simply carrying out a G&S for each patient rather than a 2 unit
cross-match.
All costing ﬁgures are exclusive of stafﬁng and capital laboratory
costs. They purely reﬂect the cost of running the sample.4. Discussion
Laparoscopic colorectal surgery is an expanding practice and
with the advancement of technology the progression of minimally
invasive surgery is inevitable. Indeed there are already reports of
single port laparoscopic colorectal surgery in the literature,11,12 and
a recent systematic review concluded that this was a feasible and
safe practice.13
Conventional laparoscopic colorectal surgery is now routinely
practised and where originally senior surgeons were essentially
self-taught, it has now been shown that trainees can achieve
similar results to experts with mentorship.14
The beneﬁts of laparoscopic colorectal surgery in the short term
have been shown to be reduced blood loss, reduced pain, quicker
return of gut function, improved pulmonary function, and shorter
duration of hospital stay.15 In the long term there has been no
difference identiﬁed in outcome when compared with open
surgery.16 In our unit this is the case, but as well as focusing on the
procedural aspects of surgery, the perioperative care must not be
dismissed.
In this study we showed that blood transfusion is not
commonplace for the patient undergoing laparoscopic surgery as
only 3% of our patients did require a transfusion and therefore weerative procedures.
116
Procedures
105
Laparoscopic 
(91%)
11 
Converted to open 
(9%) 
5
Sigmoid Colectomy 
2
Left Hemicolectomy
1
Panproctocolectomy 
1
Right 
Hemicolectomy 
Fig. 2. Converted procedures.
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do not feel that a full cross-match is required. In cases of unex-
pected major intra-operative bleeding cross-match on average
takes 20 min. In the UK operating theatres, Ove & Rhve blood is
routinely available and this could be used in extreme clinical situ-
ations if 20 min wait for full cross-match is not safe or possible.
Since the early 1990s there has been concern that routine cross-
matching of blood for elective colorectal surgery may be wasteful
and not a good use of resources.17 Vibhute et al.18 showed that for
elective general surgical procedures up to 77% of cross-matched
blood was not utilised.
Autologous blood transfusion could be anotheroption inpatients
undergoing major colorectal resections. However, it is not routinely
available in the UK. It also carries inconvenience to the patient and
undue cots to the healthcare system. With only 3% of patients
requiring blood transfusion in the perioperative period, routine
preparation for autologous blood transfusion is hardly justiﬁed.
Recently, Shaker et al.19 showed that 13% of patients in their
study undergoing colorectal surgery, open and laparoscopic,
required a blood transfusion in the perioperative period. In keeping
with our ﬁndings, they too concluded that there is no requirement
for routine cross-matching of blood for colorectal surgery.
Kiran et al.20 performed a direct comparison between patients
undergoing laparoscopic colectomy and those undergoing open
colectomy. The groups were demographically equally matched. The
open colectomy group required signiﬁcantly more units of blood to
maintain similar post-operative haemoglobin levels after surgery,
and required signiﬁcantly more units of transfusion throughout
their hospital stay than the laparoscopic group. This adds to the
evidence that routine cross-matching of blood is not required for
laparoscopic colorectal surgery.
There are previous studies in literature addressing the concern
that the current practice in routine pre-operative cross-match for
elective colorectal resections does not represent an appropriate use
of resources. However these studies include either open colorectal
resections only or a mix of open and laparoscopic colorectal
resections. To the best of our knowledge, our paper is the ﬁrst study
to include only laparoscopic resections. The transfusion rate in our
series is only 3% compared to 13% in a series of combined open &
laparoscopic resections19 and 26.8% in a series of open colorectal
resection.21 The reduced need for perioperative transfusion in our
study might reﬂect the increasing experience with laparoscopic
colorectal surgery. The practice of laparoscopic colorectal surgery is
increasing in the UK and if the recommendations from our study
were nationally adopted; this would result in substantial cost
savings for the NHS.5. Conclusions
Our data has shown that G&S is adequate for the safe practice of
laparoscopic colorectal surgery in the elective setting. This has
changed practice in our unit, and has therefore potentially reduced
the cost implications associated with laparoscopic surgery.
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